Progressive increase in infarct size, neuroinflammation, and cognitive deficits in the presence of high levels of amyloid.
In the elderly, cerebral ischemia (CI) occurs in the presence of high levels of amyloid. Neuroinflammation plays a critical role in the pathophysiology of Alzheimer's disease and CI. This study examined infarct size, neuroinflammation, and cognitive deficits over time in rat models of Alzheimer's disease and CI. beta-amyloid toxicity was modeled using bilateral intracerebroventricular injections of beta-amyloid 25 to 35 peptides. CI was modeled using unilateral injections of the potent vasoconstrictor, endothelin-1, into the striatum. Infarct volumes were higher in the presence of amyloid and compared with the CI model alone. In the CI model alone, the infarct volume was significantly smaller 28 days after surgery compared with 7 days after surgery. However, when Alzheimer's disease and CI models were combined, the infarct volume was significantly larger 28 days after surgery compared with 7 days after surgery. The neuroinflammation in the region of the infarct was also significantly increased. The Barnes circular platform test showed time-dependent increases in memory and learning deficits in the beta-amyloid-treated rats that were even greater when beta-amyloid treatment was combined with CI. CI in the presence of high levels of amyloid results in progressive increases in infarct size, neuroinflammation, and cognitive deficits.